interactive simulation of electricity demand and production by Benders, Reinerus Martinus Johannes
  
 University of Groningen
interactive simulation of electricity demand and production
Benders, Reinerus Martinus Johannes
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
1996
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Benders, R. M. J. (1996). interactive simulation of electricity demand and production. Groningen: s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
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6. Calibration, analysis and an application of
MEED
This chapter presents two simulations with the MEED model (described in
chapter 4). Simulations with the MEED model can be used to estimate the
conservation potential of electricity use. In the first simulation data obtained in
the ICARUS study1 are used to calibrate the MEED model by simulating the
electricity conservation potential in the Netherlands. The second simulation is
an application and concerns the electricity-conservation potentials in OECD
Europe. Some specially selected scenario examples about electrification for this
region are also described.
6.1 General introduction
This chapter describes the calibration, analysis2 and an application of the
MEED model.
• The model calibration gives insight in the question if the model and the used
data can be parameterized in such away that the model can reproduce results
obtained from other studies.
• The model analysis step concerns: getting insight in the model characteristics
(relations, qualities, relevance, uncertainty/variability and strengths and
weaknesses).
For the calibration and analysis a study for the electricity conservation potential
in the Netherlands during the period 1985-2000: ICARUS [Worell, 1992] is
used (cf. section 6.2). In section 6.3 an application is described of a simulation
in which the reduction of CO2-emissions were the central issue. The approach
for both simulation is based on the "Low Electricity Europe" study of Nørgård
[Nørgård, 1992]. Both simulations serve to illustrate the MEED model as
described in chapter 4.
1 ICARUS is an acronym for: Information system on Conservation and Application of Resources
Using a Sector approach, performed by the Department of Science, Technology and Society of
the University of Utrecht [Worrell 1992]. ICARUS is a very detailed study about the energy
conservation potential in the Netherlands for the year 2000. All the important Dutch (sub)sectors
(22) were analyzed for their energy conservation potential.
2 Calibration and analysis are two relevant steps in the modelling cycle as described in section
2.4. Figure 2.3 describes the full modelling cycle [Janssen, 1990].
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6.2 The electricity conservation potential in The Netherlands
6.2.1 THE DATA USED
An analyses of the future electricity use with MEED requires an extensive data
set. The most important parts of the data set for this survey are:
• electricity use per sector:
The division in (sub)sectors follows [Nørgård, 1992]. The electricity use
per (sub)sector is derived from the ICARUS data;
• electricity use over the end-use categories (cf. section 4.2):
Initially the data compiled by J. Nørgård for Denmark [Nørgård, 1992]
for the sectoral division and the end-use categories are used. The
resulting end-use matrix for the Netherlands 1985 is given in Table 6.1.
The most important adjustments are made for the Residential and
Agricultural sectors which differ much from the corresponding Danish
sectors.
For example, Nørgård uses a fraction of 17% in the subsector Iron &
Steel for the function Other Motors, which result in Table 6.1 in 0.29
TWhe.
Table 6.1: End-use matrix for the Netherlands, 1985 (in TWhe).
Li* OM* Co* LT* HT* Pu* Ve* El* Mi* Total
Industry
Iron & Steel 0.05 0.29 0.02 0.00 1.20 0.02 0.08 0.02 0.02 1.69
Chemical & Petro 0.90 3.40 0.70 0.00 0.30 1.90 2.60 0.00 0.20 10.00
Non-ferrous metals 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.03 5.03
Non-metallic Minerals 0.09 0.66 0.02 0.00 0.11 007 0.23 0.01 0.02 1.22
Paper, pulp and Printing 0.15 0.76 0.00 0.00 0.03 0.35 0.15 0.03 0.05 1.53
Food & Stimulates 0.35 0.78 0.99 0.00 0.07 0.64 0.39 0.04 0.28 3.53
Wood, Wood Products 0.02 0.09 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.17
Metal work 0.53 0.95 0.03 0.00 0.32 0.05 0.53 0.05 0.18 2.64
Other (text. leath. a.o.) 0.51 0.91 0.09 0.00 0.07 0.16 0.37 0.02 0.19 2.33
Transport 0.06 1.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.11
Other
Agriculture 0.12 0.10 0.62 0.54 0.00 0.16 0.34 0.02 0.10 2.00
Commerce and Publ.
Serv.
4.39 0.67 1.33 0.40 0.40 1.86 2.66 0.80 0.80 13.31
Residential 3.84 0.80 3.04 4.32 0.80 1.44 0.32 0.64 0.80 16.00
Total 11.01 10.46 6.84 5.26 3.30 6.66 7.73 1.63 7.67 60.56
* Li = Lighting, OM = Other Motors, Co = Cooling, LT = Low Temperature heat, HT = High
Temperature heat, Pu = Pumping, Ve = Ventilation, El = Electronics, Mi = Miscellaneous.
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• time-series for sectoral growth (cf. section 4.2):
For the growth of the different economic sectors ICARUS data are used.
Some small sub-sectors have been aggregated (cf. Table 6.2).
• database of end-use technologies (cf. section 4.3):
For each end-use matrix element an average technology is defined with
an indexed efficiency (1 in the base year).
• conservation measures or potentials:
For the conservation potentials the ICARUS database [Worrell, 1992] is
used. The 22 (sub)sectors used by ICARUS are reduced to 13 according
Nørgård [Nørgård, 1992]. The conservation measures are as good as
possible located in the 9 available end-use categories or indicated as a
change in the process (cf. section 4.4). Only the electricity conservation
measures from the ICARUS database have been used and not the other
energy conservation potentials, the cogeneration and alternative energy
options like geothermal heat in horticultural greenhouse areas (cf.
Table 6.2). The results are presented in Table 6.3.
Table 6.2: Annual sectoral growth figures and conservation potentials according to the






Iron & Steel 0.6 0.247
Chemical & Petro 2.8 0.831
Non-ferrous metals -4.5 0.416
Non-metallic Minerals 4.5 0.682
Paper, pulp and Printing 4.5 0.747
Food & Stimulates 3.3 1.187
Wood, Wood Products 2.3 0.020
Metal work 6.0 0.360




Commerce & Publ. Serv. 2.3 8.069
Residential 4.3 12.384
Total 28.214
The resulting conservation potentials (cf. Table 6.2) are translated into
efficiency improvements in either the sectoral process (reduction of the specific
electricity use for a unit of product) or in the ’average’ technology (with an
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indexed efficiency) in each matrix element. The division of the conservation
measures over the functions and/or over the processes are obtained from the
description for each conservation measure, used in the ICARUS database. For
example, according to ICARUS there is a conservation potential for lighting in
the agricultural sector of 103 GWhe (cf. Table 6.3), which is translated to an
efficiency index of 2.21 in the year 2000 in the MEED model (cf.
Formula (6.1)).
where: 0.103 = conservation potential (TWhe), cf. Table 6.3
(6.1)
0.12 = electricity use in 1985 (TWhe), cf. Table 6.1
1.03 = annual growth factor (cf. Table 6.2)
15 = years between 1985 and 2000
Table 6.3: Conservation potential (TWhe) according to ICARUS in the year 2000.
Pr.* Li OM Co LT HT Pu Ve El Mi Total
Industry
Iron & Steel 0.15 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.25
Chemical & Petro 0.46 0.19 1.05 0.00 0.00 0.00 -1.05 0.00 0.00 0.18 0.83
Non-ferrous metals 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.42
Non-metallic Minerals 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.02 0.68
Paper, pulp and Printing 0.53 0.03 0.03 0.00 0.00 0.00 0.11 0.11 0.00 -0.05 0.74
Food & Stimulates 0.85 0.03 0.19 0.12 0.00 0.00 -0.08 0.00 0.00 0.08 1.19
Wood, Wood Products 0.00 0.02 0.05 0.00 -0.05 0.00 0.00 0.00 0.00 0.00 0.02
Metal work 0.00 0.62 1.00 0.00 -1.38 0.00 0.00 0.00 0.00 0.12 0.36
Other (text. leath. a.o.) 0.00 0.39 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.24 1.05
Transport -0.16 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32
Other
Agriculture 1.05 0.10 0.00 0.30 0.34 0.00 0.00 0.13 0.00 -0.01 1.91
Commerce and Publ.
Serv.
3.09 3.14 0.00 0.39 0.00 0.00 0.58 0.28 0.00 0.61 8.07
Residential -0.05 4.45 0.00 2.55 3.43 0.00 0.62 0.00 0.15 1.24 12.38
Total 7.01 8.99 3.30 3.36 2.35 0.00 2.27 0.52 0.15 2.53 28.21
* Pr = Process, for the legend see Table 6.1
In the first column (Pr) in Table 6.3 the conservation potentials for the process
as a whole are given. For example, in the agricultural sector: the autonomous
production increase, electricity good-housekeeping and EC cattle quota are
considered to be changes in the process.
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6.2.2 THE SIMULATION
To illustrate the Dutch conservation potential according to ICARUS two
scenarios are constructed:
• Business as usual; for this scenario the data in Table 6.1 and the annual
growth rates in Table 6.2 are used.
• ICARUS-based scenario; for this scenario the data in Table 6.1, the annual
growth rates in Table 6.2 and the conservation potential data in Table 6.3 are
used.
The growth of all sector activities is identical in both scenarios. The result (the
Figure 6.1: Electricity demand in the Netherlands 1985-2000 for
the business as usual scenario and for the scenario based on
ICARUS data.
electricity use following from these simulations) is given in Figure 6.1. This
figure shows a near stabilization of the electricity use during the simulation
period with the conservation measures as suggested by ICARUS. This
corresponds with an implemented conservation potential of 28 TWhe (the
difference between the business as usual scenario and the ICARUS based
scenario in the year 2000, cf. Table 6.3). The electricity use in the business as
usual scenario increases with 50% from 61 TWhe to 95 TWhe.
In Figure 6.2 the end-use categories with the largest contribution to the
electricity conservation can easily be identified (Lighting, Other Motors,
Cooling, Low Temperature and Miscellaneous). The decrease in electricity for
Low Temperature purposes mainly results from the replacement of electricity
boilers. Only 2 categories (Lighting and Miscellaneous) reduce their electricity
use due to the defined conservation measures in comparison to the base year.
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In Figure 6.3 the electricity use per sector is given. The residential and the
Figure 6.2: Electricity use per function in the Netherlands in the
years 1985 and 2000, for an explanation of the abbreviations see
legend Table 6.1.
Figure 6.3: Electricity use per sector in the Netherlands in the
years 1985 and 2000. The X-Legends correspond with the
sectors listed in Table 6.1.
commercial&service sectors have the largest contribution to the conserved
amount of electricity. Only a few sectors reduce their electricity use in
comparison to the base year: Iron&Steel, Non Ferrous metals, Other Industries,
Agriculture and Commercial&Services. The sector Non Ferrous metals shows
the largest decrease (in a relative sense) in electricity use. This decrease is not
a result of conservation measures but it is the result of a negative growth of
4.5% as indicated by ICARUS.
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6.3 The electricity conservation potential in OECD Europe
The results described in this section have been presented in workshop ’Energy
technologies for reducing CO2 emissions in Europe; prospects, competition,
synergy’ at the Policy Unit of the Netherlands Energy Research Foundation
(ECN).
6.3.1 ELECTRICITY USE IN OECD EUROPE
This section presents estimates of the conservation potential for the OECD
Europe countries. But it starts with showing some data concerning the present
electricity use in the different OECD countries and especially the differences
between these countries.
These countries show large differences in electricity use, both in absolute terms
Figure 6.4: Total electricity use in the OECD Europe countries
+ Turkey, 1990 [IEA, 1993a and 1993b]. Total electricity use =
2018 TWhe.
(Figure 6.4) and expressed per capita (Figure 6.5). These differences are due
to factors as climate, indigenous resources (e.g. hydro power in Norway; natural
gas in The Netherlands) and political choices (e.g. nuclear energy in France and
Belgium).
The relative electricity consumption by sector is shown in Figure 6.6. This
figure shows large differences in the OECD Europe countries. For example: the
relative residential electricity use in Ireland turns out to have the highest relative
electricity consumption (e.g. less heavy industry, much electric cooking) and
The Netherlands shows the lowest relative residential electricity consumption,
with the exception of the countries with the smallest population (Luxembourg
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and Iceland). Differences may be explained by the relative low penetration of
Figure 6.5: Electricity use per capita in OECD Europe + Turkey,
1990 [IEA, 1993a and 1993b]. OECD is the average of all coun-
tries presented.
Figure 6.6: Relative electricity use per sector for all countries in
OECD Europe + Turkey, 1990 [IEA, 1993a and 1993b].
electric heating and cooking and on the contrary much electricity intensive
industries. Figure 6.7 illustrates the differences in electricity use per capita in
the residential sector. Especially countries with a large amount of hydro and/or
nuclear power show a strikingly high electricity use per capita. Another
important factor is the GDP per capita. Countries with a low GDP per capita
(Spain, Portugal, Turkey, Greece) have a low electricity use per capita.
For more details concerning the electricity consumption, it has to be split up not
only in economic sectors, but also in terms of the end-use technologies, which
after all consume the electricity. This break down into electricity using
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technologies or functions is shown for all sectors in Figure 6.8 and for the
Figure 6.7: Residential electricity per capita use for all countries
in OECD Europe + Turkey, 1990 [IEA, 1993a and 1993b].
Figure 6.8: Electricity consumption: end-use by function in
Denmark 1990 [Nørgård, 1992].
residential sector in Figure 6.9, both for Denmark 1990 [Nørgård, 1992].
6.3.2 DATA USED FOR THIS STUDY
For the purposes of this study, the following economic sectors are considered:
Industry, Agriculture, Commercial, Residential and Transport are taken. This is
a sufficient disaggregation for this study, which will focus also on the
conservation potential and on the penetration of air-conditioners in the
residential and commercial sector.
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The data compiled by J. Nørgård [Nørgård, 1992] have initially been used for
Figure 6.9: Residential electricity consumption: end-use by
function in Denmark 1990 [Nørgård, 1992].
the end-use categories. The technology database is derived from studies
performed by the Division for Environmental Studies of the University of Oslo
[University of Oslo, 1992]. This database is based on the proposal of Nørgård
to split every appliance into its elementary functions. For example, a washing-
machine uses electricity for Heating Low (75%), Pumps (5%) and rotating the
drum (Other Motors, 20%). In Appendix C, a list of various appliances in the
residential sector is given.
In the study indicated above the division of the end-use categories per sector is
only known for Denmark. Since the residential and commercial sectors differ
from the average in OECD Europe [Fichtner, 1988 and Dumort, 1990], so
corrections have been made for these sectors.
The WEC reference scenario from 1990 to 2020 and the extrapolated data from
2020 to 2050 have been used for the growth of the population, GDP and sector
activities.
Only technological developments are taken into account, so no sectoral shifts
or changes in the penetration of processes have been implemented.
New technologies for Space Heating (Heat pumps) and Warm Water are not
incorporated in our simulation runs, and electric cars are also not included.
A number of simplifications and additional assumptions is necessary for the
simulation runs:
• The disaggregation of each appliance into its elementary functions in OECD
Europe is consistent with the Danish data. Since within OECD Europe there
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is a more or less open market, a rather homogeneous set of appliances can
be assumed.
• The change from efficiency in Average Used Technology (AUT)3 to
Efficiency Advanced Technology (EAT)35 for OECD Europe follows the
same pattern as is assumed for Denmark. From the literature we can derive
that the efficiency in the Nordic countries is better than the average in
Europe, so this results in an error.
• The patterns used to construct the LDCs for OECD Europe are derived from
data on the Netherlands. Most of the patterns do not differ much within
Europe; for some (lighting, refrigeration) we have assumed that The
Netherlands is an acceptable European Average. So here also an error is
introduced.
• The aggregation of various subsectors (Iron&Steel, Chemical etc. and
Services, Offices, Shops etc.) into a few large sectors (Industry and
Commerce respectively) implies that no separate development patterns are
allowed. For the technology database this is a reasonable assumption, while
for the growth in activity this is probably not fully justified. On the large
timescale of the simulation runs and at this level of aggregation these
assumptions seem to be reasonable.
Table 6.4: OECD Europe End-use matrix electricity use (TWhe).
Functions*
Sectors
Pu Ve Re OM Li El SC HL HH Mi Tot
Industry 99.61 153.95 72.44 316.95 108.67 9.06 0.00 0.00 99.61 45.28 905.56
Transport NA NA NA 8.55 21.12 NA NA NA NA 20.61 50.28
Agriculture 6.33 9.00 2.00 10.00 3.00 0.33 0.00 1.00 NA 1.67 33.33
Commerce 51.57 41.77 38.67 17.19 128.92 21.49 4.30 55.86 12.89 25.78 398.44
Residential 22.18 11.09 104.18 30.49 79.62 22.18 0.00 220.68 95.88 5.92 592.22
Total 179.69 215.80 217.30 383.17 314.32 53.05 4.30 277.55 208.38 99.26 1979.8
* Pu=Pumping, Ve=Ventilation, Re=Refrigeration, OM=Other Motors, Li=Lighting, El=Electronics,
SC=Space Cooling, HL=Heating Low, HH=Heating High, Mi=Miscellaneous
The resulting end-use matrix for the OECD Europe 1990 is given in Table 6.4.
For a correct interpretation of the results of the simulation study presented
3 Average Used Technology (AUT) is the average technology in use in 1986. It is important to
be aware that this level of technology is not identical to the average efficiency of the technology
sold.
Efficiency Advanced Technology (EAT), that is the potentials for improving efficiency beyond
the best available technology [Nørgård, 1992].
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here, more details about the data used for the assumed conservation potentials
are needed. These data are summarised in appendix D, and are derived from
data compiled by J. Nørgård. They are not corrected for the differences among
OECD Europe countries.
6.3.3 RESULTS OF THE SIMULATION RUNS
The ’Volume’ growth of the OECD electricity demand is determined by the
reference World Energy Council (WEC) scenarios (1990-2020) and an extra-
polation to the year 2050. This results in the following growth time-series
needed for the model runs:
Population growth: 0.18% (1990-2050)
GDP growth: 2.60% (1990-2000) - 2.20% (2000-2050)
A number of elasticities is related to the GDP growth (cf. section 4.2):
Industrial activity: 0.605 (1990-2050)
Agricultural activity: 0.317 (1990-2050)
Transport activity: 0.332 (1990-2050)
Commercial activity: 0.657 (1990-2050)
Residential activity: 0.017 (1990-2050)
The residential activity represents the increase in electricity use due to a
decrease in the number of capita per household. This results in a more than
proportional increase of those households in relation to the increase in
population.





region 1990 2050 1990 2050
North 9209 9939 228 247
Middle 4032 5634 100 133
South 2754 4983 68 107
In order to simulate the increase of electricity use per household the residential
sector has been divided into three regions: North (Den, Ice, Nor, Swe), Middle
(Aus, Bel, Ger, Ire, Lux, NL, Swi, UK) and South (Fra, Gre, Ita, Por, Sp, Tur).
The specific electricity use for the housings in those regions is shown in
Table 6.5. These data are normalised to 100 units of electricity in the middle
European region in 1990. For the reference or baseline scenario the electricity
use in 1990 and 2050 for all sectors is specified (cf. Table 6.6). In this scenario
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no autonomous efficiency increase and no extra penetration of air-conditioners
are taken into account.
In two parallel scenarios (with and without efficiency increase), a market
penetration for space cooling is assumed of 10% in the residential and 20% in
the commercial sector (according to the equivalent market penetration in the
U.S.A. [Gellings, 1991]). To simulate the increase of electricity use (resulting
from the penetration of space cooling equipment) the specific electricity use is
increased in the residential by 10% and in the commercial sector by 20%. This
OECD Europe average of 10% extra electricity use in the residential sector is
not equally divided over the concerning countries. The electricity use in the
northern region is assumed not to increase, in the middle region it will increase
by 5% and in the southern European countries by 15%. No penetration of other
"new" technologies like the heat pump for space heating and hot water and for
the electric car is assumed.






Industry 905.6 2283.9 1205.6
Transport 50.3 86.1 46.0
Agriculture 33.3 58.1 20.1
Commerce 398.4 1162.1 530.8
Residential North 92.8 109.4 49.2
Residential Middle 295.6 434.2 195.2
Residential South 203.9 531.1 238.8
a No autonomous efficiency increase
b With extra growth for space cooling
The four defined scenarios are:
1. Reference (baseline or AUT: Average Used Technologies ) scenario without
efficiency increase and without extra penetration of air-conditioning
2. Reference (baseline or AUT+SC) scenario without efficiency increase and
with extra penetration of air-conditioning
3. conservation (EAT: Energy Advanced Technologies) scenariowith efficiency
increase and no extra penetration of air-conditioning
4. conservation (EAT+SC) scenario with efficiency increase and with extra
penetration of air-conditioning.
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The results of these four scenarios are shown in Figure 6.10. In these graphs
the development of the electricity use is shown under the assumption that the
efficiency improvements are linear and spread over the total period (1990-2050).
In Table 6.6, the electricity use for each simulated sector is presented, the
overall growth in electricity use turns out to be due to the sector Industry and
Commerce.
Figure 6.10: Simulated total electricity demand for baseline
(AUT) and conservation scenarios (EAT), with and without Space
Cooling, for OECD Europe + Turkey.
In Figure 6.11, Figure 6.12, Figure 6.13 and Figure 6.14 the Load Duration
Curves (normalized) for the base year and the LDC for the reference year for
scenario 2, 3 and 4 are shown (the LDC in the reference year of scenario 1
equals the base year LDC). The effect of the penetration of 10% space cooling
in the residential and 20% in the commercial sector shows itself in the
difference between Figure 6.11 and Figure 6.12. In the southern states of the
US the same effect is seen, the electricity used for space cooling contributes
substantially to summer peak demand [American Council, 1986]. The
conservation measures have a reverse effect, the load factor increases from 0.61
for the base year (Figure 6.11) to 0.69 in the reference year (Figure 6.13).
Figure 6.14 shows the combination of conservation measures and penetration
of space cooling. The total 1990 electricity use compared to the total electricity
use in 2050 for the 4 scenarios are given in Table 6.7.
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6.4 Discussion and conclusions
The examples described in this chapter illustrate that the MEED model has a
structure that enables simulation studies at different aggregation levels. Results
of detailed studies for conservation measures can easily fit in the structure of
the MEED model.









base year (1990) 2011 0 380 0
scenario 1 (2050) 4585 128 805 112
scenario 2 (2050) 4909 144 1050 176
scenario 3 (2050) 2203 10 370 -3
scenario 4 (2050) 2290 14 410 8
The simulation as described in section 6.2.2 shows that MEED is capable to
combine the end-use approach (with the classification of end-use categories
according to Nørgard [Nørgard, 1992]) with a detailed electricity conservation
potentials database like ICARUS, and reproduce the results of the latter.
Application on a more aggregate level (i.e. conservation potentials for OECD
Europe) as illustrated in section 6.3, can give rise to debate concerning
unexpected outcomes of simulation runs.
For a scenario study as described in this chapter only limited data of the
required consistency and accuracy are available. The data result mainly from
studies performed in the Northern part of OECD Europe. Inter-country studies
along the lines suggested in the work of Nørgård may fill the existing gaps.
The four scenario variations describe two extremes in the development of the
electricity use in OECD Europe for the period 1990-2050: a strong supply-side
policy and no attention to energy conservation measures versus a demand-side
policy with full energy conservation measures in all economic sectors and in all
end-use categories. The resulting overall electricity use differs by a factor two
between these scenarios (cf. Table 6.7). So (economic) pressures on the
electricity generating and distributing systems can be very different. This should
draw attention to follow-up studies directed at other aspects of the various
strategies (e.g. economical, behavioral, institutional, infrastructural issues).
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Figure 6.11: LDC base year all scenarios.
Figure 6.12: Scenario 2, reference year.
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Figure 6.13: Scenario 3, reference year.
Figure 6.14: Scenario 4, reference year.
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The scenario with extra penetration of space cooling as presented in Figure 6.10
show only a minor effect on the electricity demand. Other developments will
sort out much more effect on the electricity demand and on the corresponding
demand pattern (e.g. the electric car and the electric heat pump). MEED shows
in this chapter that it is capable of simulating this kind of developments and
their consequences.
